Structures of the carbohydrate chains of membrane glycoproteins IIb and IIIa of human platelets.
Human platelet membrane glycoproteins IIb (GPIIb) and IIIa (GPIIIa), which have been proposed to be subunits of a receptor for fibrinogen, were purified from Triton X-100-solubilized platelet membranes by affinity chromatography on a concanavalin A (Con A)-Sepharose column followed by preparative sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Compositional analyses of the purified glycoproteins showed that GPIIb and GPIIIa contain 15% and 18% carbohydrate by weight, respectively, which consists of galactose, mannose, glucosamine, fucose, and sialic acid. This suggested that these glycoproteins contained N-linked carbohydrate chains. The carbohydrate chains were released from each glycoprotein by hydrazinolysis and then fractionated by ion-exchange chromatography on a Mono Q column. From each glycoprotein, mono-, di-, and trisialylated and neutral oligosaccharide fractions were obtained. The structures of these oligosaccharides were investigated by means of compositional and methylation analyses and digestion by exoglycosidase, and their reactivities to immobilized lectins were also examined. The neutral oligosaccharides, which comprised about 14% of the total oligosaccharides released from GPIIb and about 52% of that from GPIIIa, were found to be of the high mannose-type, in that they contained 5 or 6 mannose residues. On the other hand, a major part of the acidic oligosaccharides was found to consist of typical bi- and triantennary complex-type sugar chains, and much smaller amounts of tetraantennary complex-type sugar chains, and complex-type sugar chains with a fucosyl residue at a N-acetylglucosamine residue in the peripheral portion or a bisecting N-acetylglucosamine at a beta-mannosyl residue in the core portion were also detected. In conclusion, we found that GPIIb contained mainly complex-type sugar chains, whereas high mannose-type sugar chains were the predominant carbohydrate units in GPIIIa, and that the detected differences in the carbohydrate moieties of GPIIb and GPIIIa were quantitative but not qualitative.